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[19*3141 ^+>f--XvNA;^^-||«MfflB*Se« 



[0001] 
[0002] 

«)$:#l.g(l9T, IM±ittIIBi:LT*lllift:^ti.t:i«3Uft 
WaSrfflv^T^fe^Sirifil^Ooo*^. CHO« 

6. 

[0003] 

imif^miLXot-rtrnm} ttf^L^t^. mmm 
&iz\imi^mij'3>&zbi)^i^. cHomfss&b'i^m 
fummmmvy::^. t h^m>i>(Dbm:imm 

xttd^t^f>hzbi!fiim^iir\''>i> CHokk 

e. C. H. <3 : FEBS Letters. 275. 
9-14 (1990) D . 

[0 0 04] CHOjmm9i-Xt±^j:<. hhbCUO 

imbxiii^T)i'mMjj(m^&, •t^h*>. hnm 
m-i^oaVfi^y^y^ym^Lx\^\>M}^. ch 

«>. cHo«iias-fflv^T4«$ii>:iSgge©tt. N-i^ 



l^<tp(>U-DtnM (Hanganutziu-Dei 
cherfiUK) i: LT»<5>tlTV^I>. iiOi^CCHO 

ms&t:mmLxMtLtim&&mi. n-Dwsuzt^ 
i-hmsim^tTiimim>-^b^'^5XA't^Lx>.'^ 

[0 00 5]fi!oT, *fW8<OBWI4H-Dfiagfc** 
[0006] 

mm. mMmm^mmtz-z^^^xmtLtzm^. n 

[0007] t^ij^. *5KB{4N-^^y 3 V)\^y-( y 

5 >'ii±aitt<^)irFLfcCHoaBiE@^fc«& t<ox 

2D i>t. 

[0 0 08] *yt:. *l|BBt4«fiaMS-3-H-rs^g 

cismmiz%i>i>ff)Xi>i>. 

[0009] *^co^m4N-:ry 3 y;py >f 5 S 

hffiXhi . *I6H©E^«^N e u G 
30 tK4, 5|^g»»<01/2JgrFC*&<^)jWftU^. *I6 

5' -^j^)ymm-r^'i-)Vj^y^ymAmm 
mmtif. ^^mfizit^x&Tvx:^*). i^^i^y 
-5' -*yy>'iifl:N-r-»sf-;i'y-f9S>K(CM 

P-NeuAc) *»^,i^f-i^>-5' -^:yy>Kfl:N 

-^^y 3 y ;^>'>^ 7 s >« ( CM p -N e u G c ) 
»^?i5tt*^iJ3S^tcJt'<l/5«TfcffiTLTlr^Si 

40 [0010] :^mmmmi. cHomug^^^^ 
ismmL.nenGci£mif^yLx\^hmm{ 

[00111 m^hiihcnoimb Lx\i. mnmi 
mmb LTil4l>•tv^s^,<o•eft*uf^^(^»Ils§^^.^r 

VW. MxffCHO-KlWte. CHO-AA8iME. 
CHO-EM9«. CHO-Pro-6Mte, CHO/ 
dhFr-i«ilflS^*<^f^>tt&. 

[00121 i@s^iifi»ui^ tTU. vmmmm 
50 \\ wmmm^bLx\i. mm. mmimfhn 



3 

(EMS) , N-^f-A'-N' -r.^o-N-rl^oy 

yr-Vy (MNNG) . :jl^)V-VxxvU% (EN 
u ) ^Tiv^i\^'m ; y^u^T^^i^^ y i^:^ ( b r 

dUrd) . K*-T^yi^z^ym)S^Ti-tii^; 

^ y^-iiv-^-ffi I c^^^^mifrnft^ixh. z 

[0013] c Ho«iiiB<^^^@E^i9m». mm 

om&i. mmif'l 0~5 0%i:^:4»<OflJ¥«3^ 
lS«#ififFr. 2 5'-4 01Ct?'0. 5~3 0l^|g|«»f 

5-1 0%<O^JIfeiB^Jlll»S-it*-f S^NAF- 1 
2m&. D-MEM^. RPMI 164 0i8«. ji 

m^mmtLw tti^m^tLXEMsi:m^ 

fcJ^^til. 1 0 0~1 0 0 O/z g/«l«OEMS^^tr 
mxt. 2 5-4 0X:-C5~3 0l$S«#rSii:(Cj: 

[00141 ^^^mmtticHomsmt^h^^mi 

iONeuGl c^:ffai&«£^S^rffi. CMP-Ne 

Wit*ai£^S36rffi^*W^.it&*«, *lGM3 (Ne 
uAca2-»3Ga 1 j81-^4Gl c/Sl^lCe r> 
l)ii«c$-fOfflL-ClB)i^iB<OGM3S*«fiTLTV^SiMIIfi 
eigMcOi n s ituTyt^m. 

m&imm^^^^^d<^mL\>\ m:. etc 

M3t)i;#:^if(IffltTi»0lfi^M<OGM3«*HSTtrv^S 

CMP-Ne u A c*Kfl«j|S8Ht<0ffl«fcJ- OlEPtt 

10 015} Z<OXoiZLX^(,tlfi:^^msmf(01 
9tCi)tlA5imi. att-CftSCHO-KlilWBt: 
lt'<t:NeuGc-t«(^att) *S»5/14-C* 

9. CMP-Ne uAc*g|flSt3gfi5ttASi/5JaT-C 

2>o:/t:. iiii A5 imi. mmMi^jmansm.^ 

X^immmtZFERiA P-140 6 6i:t"C 

[0 016]3is:fg^fl^t$U. NeuGc^sMmifii&T 
tTV^&fcA. ]ag?fflSiifi«fc:j3Jt««±illllffii:L 
Tfl|ffl-ri.fc, NeuGc-tft<?>fil,^ga®;&4]S-e 
# S . ■f^r*>'fe. use®*- 3- K^&jte?^?r*^S 

«ftftl&«^4ii:t:J:*)NeuGc*l<^V\ H 
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(oc H omi&mm Lt:m^b n t-mimm-ri i t 

[0017] mt-t&mm&ntLxii. }ihm<o 
mmmmt t < . mmx. v xp,-Kxf->. mm 

ST. Bmmv ^i-ym'mff>ti 

ilS^^^-tLTIi. CHOiffl!eT-e<7«ie^5:ieS 

§&SXSM<^i^'-ktXpcD2^ pL2neoSR 
alll . pMIKHygB. pMKITNeo. pSV 
2bsr, PBC/CMV, pRC/RSC. pcDN 
A3. pMAM-neo^*«|«f'?>tl> dhf r-<0« 
S&t:m\>'>X^m^^&i^tb<Dl^i L\^i'iS'-t LX 
pAdD2 6SVp (A).p91023(B).pS 
VMdhf r. pSV2dhf rmifimfii>nt, 

m{&. DEAE'f^Xb5>1fe. y;K7x^^>*Sr 

[0018] a«t-rs«ga®J4. miitimmsn 
^(cietTii. m^c^^mm. ^fe^ttb^fflv^^^t 

NeuGcSr^tiSrV^tflAtffiLV^. ^ 

«^<4. mtimmm. mBmm. yuy^-ru 
40 7~i^y^j:kim\>^xmm&wi-simtti^i/'h 

[0019] #^.fi>::f|ge®?r-^tJ^S7RX{4«^ 
^fl^hly-i^ay^ti-?h^'yy -( -^rif Sr#aif XJ4 

10 0 20] z<7)XoizLxn(>tu::mm&mim-D 

50 tSK^^t-f, ESI^, ^IB0l^i:U-Citffl-C*S. 
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[00211 

imm dc{z.mmimfxyif^imi:mnzm 

[OO22]||ife0| 

( 1 ) cHo-K im<7mf^(^^ 
^i^mmmi. cHo-Kiaaja {±B*:m) * 

4 00/ig/iiOEMS (:t.i-fi^j(^yxfV^4iym) i 

ifAj^m c 1 o%^iei(iiit**tfAAF- 1 2m 
(±B^^m) ^f^ssr:. lammmttzktz lo 

[00231 ( 2 ) rnGMsmm^^f^tmnmm 

T-j^y-EDTAJSltCj: 0«4*<ts igSSEA C 2 Orfl 
HEPES (pH7. 3) . 1 0%^ieilll}S*^t?-'N 

z.F-i2«ift. ja-mtj-ca^a, 9 0xg-c2t» » 

y^D_^;Hjtflj (M2 5 9 0. • A>f:ttt, 1 

iR/il) 1 5 0;u 1 fc^r-^^W* (:*:H«!I) 1 50 
//li&lini. 3 7X:'?l. SI^SRJSLJt. RlESb««5 
•ClUlft^U 3 7X:. 5%COj»F-C^«Ufe. 
ia±<^ff*2|lIffV\ 10 0«T-f «yi^J.-C^^& 
^2:(CJ:0. S@il3IJ@ll»PICHO«IB2 0 0:?||:&> 
/^GM 3fSS&(f<^!^^V)2:#l^jl£i|llB«^ 1 0 0 0 

[00 241 (3)fss^tm,imzximms<^G 30 

M3<0«!I1J 

( 2 ) "C^feiaBa?- 3 5irf -( y aXJ4. y^y-Ay 
^'f-x>'K-±T2~3HH^SUfc. «Ja*B5#. Ml 
«}«A«l»TKGM3*y^a— ( 1 O/is/a 
1) i:0X:-C3 0:}HaRJ5t:'J:. iHHIB^ Sffi?KAT4 0 
a»L. «»?B[A+Tt':tf->'fl2(i:v'>X I gMfitft: 

(7-?-3j4t. 2. 5jLtg/il) fcOt:-C304MaSJE 
L:^:. «l«B$^«SatA-e4|5ia^L. SSiRAtf-eSA 
-FiTc (xvv'Thryfi^y-y)V^V'^^y^v 

f-Jr>'r*-h)*S^(3:^t A>f:ttt. 2. 8ju 40 
g/kl) i:0X;T3 0:»HEJKLfc. «lfi*PBST4 

0i^t. PBStt>TACAS57 0 (^'Jx-fTy 

(2) •C^/Sftl0 00tt<03*»ll»fc:*iV>TiWlB^ 

E<0GM3OieK*^TLTV^/;:. cicoi itttov^t: 

OiNil)fi^<^GM3aSSJSL)tt^-?), 9mc:*jt>-c 
[0 0 2 51 (4){HI9^j£ig<^<0in sit 
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(3)T#<5>n3t9lt<0^^<04»t"PV^-C. in s 

±T^mLX\^hmf&i:. h'iT>'y-EDTASISI(C 
J:0I4*<L. PBS-C3|siaM»L;t. aaSHJBfcJ: Offl 

at^< tfcft, UDP- [i«C] ;{r9^' h-;^** 
[00261 

[ailMlScOlBjSJiiaTcOilOT**, 5 0«M M 
ES C2- {K-=if]^4-^u y) JiifyxfUii'^ym (*» 

«l) A.y7r-, PH6. 4, liM NADH, 5iM D 
TT (>?f-3rxWb-^) 5M MnClj, 2. 5i 

M MgC 12.22. 2mM UDP- [»«c] ;«r5^ 
h->t (r-ri^^Aa. 12. 2GBq/B»l) 

[0027] mmr^. mismmim't::^ 
a, zmMiPBstzxsm^itim. wuas-ats 

l3:MeOH (2:1), (1:1). ( 1 : 2 ) T 
illiajU TLCfciO^lffUfc. BiaffiKfcLT. CH 
Cl3:MeOH:0. 0 2%CaC 1 1 • 2H20 = 6 
0:35: 8i&fflV>fc. 5>?:tT>f V h-r<OtjiaMl, 

a±^7 (») • >^.>^-y:/^^r:^ 

9>f1f-BAS2 0 0 0fcJ:9ff=5:r»3t. Sa»4»16 

[00281 #4,ityilg«^Blfc^. HKOTLC 
fiW»^>. a«ct?»4LacCer (GaliSl— 4G1 c 
ySl^lCer) tofaS1-i''<yH*«2*. GM3lCffl 
31-&AyK*S3*S«><?.il>t. itlfciJL. 1A51 
tt^liL a c C e r ftrfflS-TS-'^:^ HttiH*^23jrC 

GM3t:ffl3-rs^N>m23fre*oyi. -e 

LT, «ac<^GM3<:0±fflcD2*t 1 A5 ltt<0GM3 

<023|«^'C>'Ktf^l(lS{i-aL, z.tihn2im>^y 
fi!r.r, cHomi&cii. -yrmihFi-wmth 

2S<?5GM3*«#!tt-&*«. lA51flrC»4-e05%0 

[00291 Z.<nZ. b il^trS Jtftfct|j]§M^I«iO i 
n s i tuT-f-fe'f^CMP-NeuAc (5<'^<V 
a ) XJiC M P -N e u G c i& jDxTRCS:fT^r-5 1'::. 

^('JtSft. 02fc:^J:pK:. cmp-NcuAc^k 
ieiSfc:JDifct<OJi. ai*, lA51tti:t,t:±flJ2* 
<oAyKfe'ttC!flrO, ±«2*li5^r;l«kUTNeu 

AciistsGKS-Chhk^lkivf::. CMP-Neu 

Gc^R««[t3ni;tfc<>0{4. Tffll2*(0A>K*saS< 
=5: 9 , Tffll 2*{4i^r;H8 i: LT N e u G c i&*tf GM 
3Xt>lZkif^^^tvf:i. :Ltih(^oh1i^t>. 1A5 
l«M4Ne uGc^tt*»fiTLTV^63£^i:#;t<5. 
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M:. 

[00 30] 5r*J, JJBORJJSfcfflVvtCMP-Neu 
Gcli<>:cOiD<tTS^Lfc. -t^h*>. CMP-Ne 
uGc<D^^iHermani9<035rffi( J. Biol. 
Chem. 260. 8838-8849 (1985) ) 
«Cfi!^Tff=Sr-5fc. miS*.2 0 0/x 1 fc6 7iN CTP 
100/zU 22rfl NeuGc 100^1.50 
■M MnCli 126/itl. 50rfl DTT 75m 

K 2 00iMTr i s-HC 1 (pH7. 4) 40 0i( 

•>'N'>f3Mt) 2 0m1 (180MJ) J:Jn;tT3 7t:Tl 
RiSa. 9il<0X^y-/H&ftli, CM 
P-NeuGcl&ijH8§-lt*;. 

[00311 (5) i^Tfl^m 
CHOmSm/l A 5 IttOi^r;l««-*f H a r a 
fe0^rffi(Anal. Biochem. 179. 162 
-166 (1989)) K^oTff^r^Jt. 79X3± 

0«*«U PBSTSIiia^U/::. «Illfiifr2M»||*}i 
«20 0/tl(;:SaiU 80t:3^HSIR»(=:J:9lffl[<0 

200^1<DDMB (1. 2-yr$y-4. 5- 
yf'Wyi^Ji-^i'^yHfy) »a ( 7iM DMB. 1. 
4M BtS. 0. 75M 2-J*)l'//Th^^y—JK 
18wH v^>^^'a^^;^7r-< h-t-hV^M.) imt. 5 

ofc. St«9'^I^S*Ut5^r;M»OJg«J±HPLC*ffl 

V^Tff 5r-5fc. ''nM • ^ v Ka<0t7*/1'2 7 0 0 i^X 
x/ntBAOF - 1 0 5 OSbK«iaj3l$-oi3rV>T«lffl L 
a^mtS 7 3in. ftffiaEgl24 4 SmlcL:^. 
;<r5AJ4my-<0TSKge 1 ODS-120T(2 
50X4. 6n) i&fflV\ JgJSgKJir-bh-hU/P: ^ 
^y-;l':*=9 : 7 : 84i&fflV^fc. SSBISiO. 9il 

i3ri/^T/WKlJNeuAci:NeuGcO;^tr*'J. Ne 
uGc^^r»i. att-C14. 2%. lA51t*r5% 

[0032] (6) CMP-NeuAc*|(HbB^att 

NeuGctt. CMP-Ne uAcj&SCMP-NeuA 

Ti)tZbi^ti>. lA51tt<0NeuGc^fiT<^lI 

fc«>, CHOiMiai:lA5HS|ciOCMP-NeuAc* 
mm^im^Lti, CHOiBDeoCMP-Neu 
Ac*8t^bB^tt<7)a!lSli. Kawano/i>0*a 
(Glycoconjugate J. 10. 10 9— 
115 (1993) ) fcrftoTffllSLfc. y^XZI±T 
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' li*<U PBST3|H|«t^Lfe. JKISilJBic J; OifiBlfiK 
10* Tris-HCl (|)»7. 
5) tCf^Ufc*><^$-BSKfctTfflV\ CMP-Ne 
uAci-ktsSUmiMt. 3 7X:T6 04)-|ffl^l.^: 

[00331 

lOiN Tris-HCl (pH7. 5) 
10 5mM >'h^nAb5 

12/zg NADHtS#j^h^nAb5jg7cB* 

40/iM CMP-NeuAc 

Iril DTT 

0. 7iH NADH 

[00341 RJGftTa. Jftx^y-;k^2 00jt£llin 
0X:V1 5^fSI»S». 1 5 00 OrpBTSdi-ISK 

RiS^liK^C M P - N e u G c O^JiH P L C i^ffl^r ^ 
"Cff^r-jyt. :t • 5 •5' H4t<0tT;^2 7 0 0 >'>tx 
20 Afc^T/l' 17 06 U V/V I S t-^'— ^OsSrV^'C2 
7 In^m^^m&Lt:. ;iJr7AliKy-<DTSKg 
el ODS-80TM (250X4. 6m) S:fflV\ 

jStiiSti 5 Ort! OXJtJl«r:^*-'>Ai&fflv^fc. « 

[0 03 5] -eoljai. B3fc:^^<. lA51|fe<^ 
CMP-Ne uAc*Blfl:^«ttli. fflftcOl/Sia 
Te*->:t. «!-5T. lA51t|cJi. CMP-NeuA 

30 c:mnsmeom!»'ct>*). 'eofc»taHua«i»<oNe 

uGc*q|-ft&«;^^:V> (4«tt*tfleFLfc) jHUBflrCife 
[00361 

[f|l>»^j|l] :4c%>fl<^CHO«jlS^miN e u Gc 

Gc^^Bi:^^f**^fv^^,<o^:=s:4. fl!oT. ^sragg 
40 [0iii^@m^iiBgi 

[H 1 ] C HO-K 1 iMia («» ) ftl^ 1 A 5 1 

in sit uT -y-fc-f tS* (TL 
C) ^^m'Ci>l, 

[@2] CHO-Klj|||]|a(8»!|c) At^lA51«^ 
litM^I«i^<0B3gOi n s ituT«yfe-rt&BrtC 
MP-Ne uAcXI4CMP-NeuGcOaSM&*l: 

[H3] CHO-KHBIfi (aUc) aufl A5 ltt<^C 
MP-Ne uAc*Kfl»*Stti&55tfirrft6. 
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